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(57)Abstract: 

PROBLEM TO BE SOLVED: To secure a high numerical aperture and a sufficient holding 
capacitance in a pixel structure of an active matrix-type display whose resolution is constantly 
increasing. 

SOLUTION: A gate wiring and a capacitor are formed using an active layer of a pixel TFT, a light 
shielding film provided on the bottom of the TFT, the active layer of the TFT and a gate 
insulating film which is prepared as a thin film. 
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i * NOTICES * 

, JPO and NCIPI are not responsible for any 
- damages caused by the use of this translation. 

V I.This document has been translated by computer. So the translation may not reflect the original 
. precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light-shielding film formed on the insulating front face, and the first insulator layer formed 
on said light-shielding film, The semi-conductor film which is formed on said first insulator layer and has 
a source field, a drain field, and a channel formation field, It is the display characterized by for either 
[ said light-shielding film and ] said source field or said drain field and said capacity wiring lapping in the 
display which has the second insulator layer formed on said semi-conductor film, and the gate electrode 
and capacity wiring which were formed on said second insulator layer, and being formed. 
[Claim 2] It is the display characterized by the thickness of said first insulator layer being 300nm or less 
in claim 1. 

[Claim 3] It is the display characterized by said light-shielding film having conductivity in claim 1 . 
[Claim 4] Either said source field connected to the pixel electrode in claim 1 or said drain field is the 
display characterized by having a larger area than another side. 

[Claim 5] Said second insulator layer inserted into said semi-conductor film and said gate electrode in 
claim 1 is a display characterized by being thicker than said semi-conductor film and said second 
insulator layer inserted into said capacity wiring. 

[Claim 6] It is the display characterized by said channel formation field being shaded by said light- 
shielding film in claim 1. 

[Claim 7] It is the display which said semi-conductor film has a LDD field in claim 1, and is characterized 
by said LDD field being shaded by said light-shielding film. 

[Claim 8] It is the display which said semi-conductor film has an offset field in claim 1, and is 
characterized by said offset field being shaded by said light-shielding film. 

[Claim 9] The first light-shielding film formed on the insulating front face, and the first insulator layer 
formed on said first light-shielding film, The second light-shielding film formed on said first insulator 
layer, and the second insulator layer formed on said second light-shielding film, In the display which has 
the gate electrode which was formed on said second insulator layer and formed on the semi-conductor 
film which has a source field, a drain field, and a channel formation field, the third insulator layer formed 
on said semi-conductor film, and said third insulator layer One side of said second light-shielding film, 
and a said source field and said drain field is a display characterized by being lapped and formed. 
[Claim 10] The first light-shielding film formed on the insulating front face, and the first insulator layer 
formed on said first light-shielding film, The second light-shielding film formed on said first insulator 
layer, and the second insulator layer formed on said second light-shielding film, The semi-conductor film 
which is formed on said second insulator layer and has a source field, a drain field, and a channel 
formation field, In the display which has the third insulator layer formed on said semi-conductor film, and 
the gate electrode and capacity wiring which were formed on said third insulator layer Either [ said 
second light-shielding film and ] said source field or said drain field and said capacity wiring are a display 
characterized by being lapped and formed. 

[Claim 11] It is the display characterized by the thickness of said first insulator layer being 500nm or 
more in claim 9 or claim 10. 

[Claim 12] It is the display characterized by the thickness of said second insulator layer being 300nm or 
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t less in claim 9 or claim 10. 

[Claim 13] It is the display characterized by said first light-shielding film having conductivity in claim 9 
• or claim 10. 

\ [Claim 14] It is the display characterized by said second light-shielding film having conductivity in claim 
„ 9 or claim 10. 

[Claim 15] It is the display characterized by for said second light-shielding film lapping in claim 9 or 
claim 10 with either said source field connected to the pixel electrode, or said drain field, and being 
formed. 

[Claim 16] Either said source field connected to the pixel electrode in claim 9 or claim 10 or said drain 
field is the display characterized by having a larger area than another side. 

[Claim 17] It is the display characterized by said first light-shielding film being a gate signal line in claim 
9 or claim 10. 

[Claim 18] Said third insulator layer inserted into said semi-conductor film and said gate electrode in 
claim 9 is a display characterized by being thicker than said semi-conductor film and said third insulator 
layer inserted into said capacity wiring. 

[Claim 19] It is the display characterized by said channel formation field being shaded by said 1st light- 
shielding film and said second light-shielding film in claim 9 or claim 10. 

[Claim 20] It is the display which said semi-conductor film has a LDD field in claim 9 or claim 10, and is 
characterized by said LDD field being shaded by said 1st light-shielding film and said second light- 
shielding film. 

[Claim 21] It is the display which said semi-conductor film has an offset field in claim 9 or claim 10, and 
is characterized by said offset field being shaded by said 1st light-shielding film and said second light- 
shielding film. 

[Claim 22] Electronic equipment characterized by using the display of a publication for any 1 term of 
claim 1 thru/or claim 21. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the active-matrix mold display which used the thin film 
transistor (henceforth TFT) for the switching element. It is related more with a detail at the pixel 
structure of said active-matrix mold display. 
[0002] 

[Description of the Prior Art] The liquid crystal display of the method (TFT actuation method) which 
drives using TFT as a active-matrix mold display is known. Since said liquid crystal display can control 
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i the electrical potential difference impressed to liquid crystal for every pixel by TFT formed on 
transparence substrates, such as glass, its image is clear and it is widely used for OA equipment, TV, 

m 

; etc. 

\ [0003] The equal circuit of 1 pixel in the liquid crystal display of a TFT actuation method is shown in 
, drawing 1 . A pixel TFT102 is arranged, the gate terminal of a pixel TFT102 is electrically connected to 
the gate signal line 100, one side of the input/output terminal (the source or drain terminal) of a pixel 
TFT102 is connected to the source signal line 101, and liquid crystal 103 and retention volume 104 are 
connected to the intersection of the gate signal line 100 and the source signal line 101 at another side. 
[0004] If a pixel TFT102 will be in ON condition from the gate signal line 100 according to the signal 
outputted to a pixel TFT102, the potential of the source signal line 101 will be written in liquid crystal 
103 and retention volume 104, and a charge will be accumulated. Then, even if a pixel TFT102 will be in 
an OFF condition, liquid crystal 103 and the charge accumulated in retention volume 104 tend to hold 
the written-in potential. A required value is decided by the off current of the pixel TFT102 from which 
retention volume 104 serves as a switching element, the holding time, parasitic capacitance, etc. 
[0005] Drawing 2 is drawing showing the cross-section structure of an example of the conventional 
retention volume. Retention volume is formed by using as a dielectric the gate dielectric film 202 formed 
so that it might be inserted between them, using as an electrode capacity wiring 203 formed by the 
same film as the barrier layer 201 and gate wiring which were formed on the glass substrate 200. By 
using gate dielectric film 202 as a dielectric, even if thickness is thin, dramatically reliable good retention 
volume can be formed. 

[0006] Furthermore, it is desirable to show a light-shielding film in a active-matrix mold display. The 
cross-section structure of this pixel TFT that equipped drawing 3 with the light-shielding film as an 
example at the lower part of Pixel TFT is shown. It piles up with the barrier layer 303 for forming a light- 
shielding film 301 and an insulator layer 302 on a glass substrate 300, and forming Pixel TFT on it, gate 
dielectric film 304, and the gate wiring 305. A light-shielding film is preventing optical leakage, and raising 
contrast and shading Pixel TFT, and is effective in reducing the off current of Pixel TFT. If the off 
current of Pixel TFT decreases, the maintenance property of an indicative data will improve and a good 
display will be obtained. 
[0007] 

[Problem(s) to be Solved by the Invention] The display quality (image quality) of the conventional 
active-matrix mold display is raised, and the following points are got as an approach of attaining power- 
saving of a display, a miniaturization, and high-reliability-ization. 

[0008] Even if the area per pixel contracts in the first place with high-resolution-izing in a active-matrix 
mold display, it is in acquiring the capacitative element structure where sufficient retention volume is 
securable. If it has retention volume with each pixel able to have a big capacity, the maintenance 
property of an indicative data will improve and a good display will be obtained. 

[0009] Even if it secures sufficient retention volume to the second in a active-matrix mold display, it is 
not reducing a numerical aperture. If each pixel has a high numerical aperture, the efficiency for light 
utilization of a back light improves, and power-saving of a display and a miniaturization can be attained. 
[0010] By furthermore arranging a light-shielding film, optical leakage is prevented and contrast is raised. 
Moreover, by shading Pixel TFT, the off current of Pixel TFT is reduced and it leads to improvement in 
the maintenance property of an indicative data. 

[0011] if the demand which raises the engine performance of reservation of highly-minute-izing 
(detailed-izing of Pixel TFT) and sufficient retention volume, a big numerical aperture, a light-shielding 
film, and a active-matrix mold display raises one demand, other demands will say that victim is fallen — 
it is a conflicting requirement mutually. It is the technical problem of this invention to raise the engine 
performance of an active matrix liquid crystal display, filling these demands mutually. 
[0012] 

[Means for Solving the Problem] In order to fill a conflicting requirement mutually [ the above ], this 
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i invention people considered forming retention volume using a light-shielding film. Furthermore, the 
i approach of forming the retention volume which has a big capacity, without lowering a numerical 
; aperture was proposed. 

$ [0013] A sectional view shows the example which extends the source drain field of Pixel TFT to drawing 
. 4 (a), and forms a light-shielding film and capacity in it. On a glass substrate 400, a light-shielding film 
401 and a dielectric (the first insulator layer) 402 are formed. Area is extended and a barrier layer 403 is 
formed so that required retention volume can secure the direction electrically connected to the pixel 
electrode 409 among the source drain fields of Pixel TFT. 

[0014] A light-shielding film 401 has conductivity, and it should just connect it so that it may become 
fixed potentials, such as COMMON potential and a power source, outside a pixel field. When large 
enough compared with the retention volume of a pixel, even if the capacity of a light-shielding film 401 
does not connect with constant potential, potential fluctuation of a light-shielding film should fully be 
just small. In this way, retention volume is formed between a barrier layer 403 and a light-shielding film 
401. 

[0015] Drawing 4 (b) is drawing which was going to secure the retention volume which in addition to the 
retention volume formed by the light-shielding film 401 and the barrier layer 403 forms the capacity 
wiring 410 further and has a bigger capacity. Gate dielectric film 404 is formed on a barrier layer 403, 
and the capacity wiring 410 is formed simultaneously with the gate wiring 405. It connects with fixed 
potentials, such as COMMON potential and a power source, outside a pixel field, and the capacity wiring 
410 forms capacity between barrier layers 403. Thus, still bigger retention volume is secured, without 
lowering a numerical aperture. Moreover, in drawing 4 (b), the gate dielectric film formed in the lower 
part of the capacity wiring 410 is formed thinly, and the device which enlarges retention volume is 
carried out. 

[0016] Although capacity with the light-shielding film 401 arranged in the lower part is formed in both 
source drain fields of Pixel TFT in drawing 4 , I do not want, as for the direction where the source signal 
line is connected, to give capacity. It is because the loads when writing a video signal in a source signal 
line will increase in number if capacity is formed in a source signal line. Then, like drawing 5 , a light- 
shielding film is divided into two-layer, and the structure it was made not to form capacity is proposed 
as the direction where the source signal line is connected. 

[0017] The example using a light-shielding film is shown in drawing 5 (a) two layers. The first light- 
shielding film 501 is formed on a glass substrate 500, it insulates by the insulator layer 502 and the 
second light-shielding film 503 is formed. The first light-shielding film 501 shades the way connected to 
the source signal line among the source drain fields of Pixel TFT, and he is trying not to have a barrier 
layer 505 and capacity in drawing 5 . Furthermore, further, the first light-shielding film 501 is taking 
contact, and is used for the gate wiring 507 as a gate signal line. 

[0018] The second light-shielding film 503 shades the way connected to the pixel electrode among the 
source drain fields of Pixel TFT, and forms a barrier layer 505 and capacity. The first light-shielding film 
501 and second light-shielding film 503 are doubled, and it constitutes so that light may not carry out 
incidence to a barrier layer 505. Drawing 5 (b) forms the capacity wiring 512 in drawing 5 (a). 
[0019] In addition, the part which is not shaded by the light-shielding film is seen from a substrate side, 
and the thing of a visible part is said. It is better for the channel section under the gate electrode which 
a barrier layer 505 has (channel formation field), a LDD field, and an offset field to shade at least by the 
first light-shielding film 501 and second light-shielding film 503. 
[0020] 

[Embodiment of the Invention] The production process of the displays (a liquid crystal display or EL 
display) using the light-shielding film of the active-matrix mold display by this invention is explained to a 
capacity electrode (retention volume) using a drawing. 
[0021] 

[Example] [Example 1] Here, the production approach of a active-matrix substrate, especially the 
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. approach of producing the pixel section are explained using drawing 6 R> 6 - drawing 8 . The pixel 
section consists of a field (TFT formation field) with the pixel TFT which is TFT prepared in the pixel, 

* and a viewing area. In addition, into this description, "electrodes" is some "wiring", and for convenience, 
I although "wiring" and an "electrode" are used properly, "wiring" shall always be included by the 

„■ language "electrode" of explanation. 
[0022] In drawing 6 (A), a glass substrate and a quartz substrate can be used for a substrate 600. In 
addition, the thing in which the insulator layer was formed on the front face of a silicon substrate, a 
metal substrate, or a stainless steel substrate may be used as a substrate. If thermal resistance allows, 
it is also possible to use a plastic plate. And as the first light-shielding film 601, the laminating of 50nm 
of polish recon film and the 100nm of the tungsten silicide (W-Si) film is carried out to the shape of an 
island, and it is formed. 

[0023] The first insulator layer 602 is formed on the first light-shielding film 601 ( drawing 6 (B)). In this 
example, the silicon oxide film with a thickness of 100-1000nm (typically 300-500nm) is used as the first 
insulator layer 602. In addition, as the first insulator layer 602, the nitride and oxidation silicon nitride 
film containing silicon may be used. Furthermore, on the first insulator layer 602, as the second light- 
shielding film 603, the laminating of 50nm of polish recon film and the 100nm of the tungsten silicide (W- 
Si) film is carried out to the shape of an island, and it is formed. 

[0024] In addition, the alloy film which combined a tantalum (Ta), titanium (Ti), molybdenum (Mo), a 
tungsten (W), chromium (Cr), the element chosen from silicon (Si), or said element besides the tungsten 
film as the first light-shielding film 601 and the second light-shielding film 602 can be used. 
[0025] Next, the silicon oxide film is formed in the thickness of 10-150nm as the second insulator layer 
604 ( drawing 6 (C)). In addition, the second insulator layer 604 serves as the second light-shielding film 
603 and a dielectric which forms capacity by the barrier layer of TFT. As the second light-shielding film 
603, although he wants to attach by twice [ with a thickness / of the light-shielding film of this example 
/ of 150nm ] as many 300nm or more as this, since the capacity per unit area decreases, 150nm or less 
at least 300nm or less is preferably good. 

[0026] Subsequently, the amorphous semiconductor film (this example amorphous silicon film 605 
(amorphous silicon film)) with a thickness of 10-100nm is formed by the well-known forming-membranes 
method on the second insulator layer 604. In addition, as amorphous semiconductor film, the compound 
semiconductor film with the amorphous amorphous silicon germanium film etc. can also be used besides 
the amorphous silicon film. 

[0027] And the semi-conductor film (this example crystalline substance silicon film) 606 which includes 
the crystal structure according to the technique indicated by JP,7-130652,A (it corresponds to USP No. 
5,643,826) is formed. A technique given [ this ] in an official report is a crystallization means using the 
catalyst element (nickel, cobalt, tin, lead, palladium, iron, two or more [ a kind of ] elements chosen from 
copper, typically nickel) which promotes crystallization on the occasion of crystallization of the 
amorphous silicon film. 

[0028] It specifically heat-treats in the condition of having made the catalyst element holding on an 
amorphous silicon film front face, and the amorphous silicon film is changed to the crystalline substance 
silicon film. Although the technique indicated by the example 1 of this official report is used in this 
example, the technique indicated by the example 2 may be used. In addition, although the so-called 
single-crystal-silicon film and the polycrystalline silicon film are contained in the crystalline substance 
silicon film, the crystalline substance silicon film formed by this example is silicon film which has the 
grain boundary. 

[0029] Although the amorphous silicon film is based also on the amount of content hydrogen, it is 
desirable to heat-treat at 400-550 degrees C preferably for several hours, to perform dehydrogenation 
treatment, and to perform the process of crystallization, using the amount of content hydrogen as less 
than [ 5atomic% ]. Moreover, although the amorphous silicon film may be formed by other producing 
methods, such as a spatter and vacuum deposition, it is desirable to fully reduce impurity elements 
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, contained in the film, such as oxygen and nitrogen. 

[0030] Or as the approach of other crystallization, to the amorphous silicon film 605, the light (laser 
• light) emitted from laser is irradiated, and the crystalline substance silicon film 606 may be formed. As 
\ laser, although what is necessary is just to use the excimer laser of a pulse oscillation mold or a 
. continuous-oscillation mold, the argon laser of a continuous-oscillation mold is sufficient. Or Nd: The 

second harmonic of an YAG laser or Nd:YV04 laser, a third harmonic wave, or the fourth higher 

harmonic may be used. Furthermore, even if the shape of beam of laser light is a line (the shape of a 

rectangle is also included) and it is a rectangle-like, it is not cared about. 

[0031] Moreover, light (lamp light) emitted from a lamp instead of laser light may be irradiated 
(henceforth lamp annealing). As a lamp light, the lamp light emitted from a halogen lamp, an infrared lamp, 
etc. can be used. 

[0032] Thus, the process which heat-treats according to laser light or a lamp light (annealing) is called 
optical annealing process. Since an optical annealing process can perform elevated-temperature heat 
treatment in a short time, also when using the heat-resistant low substrate of a glass substrate etc., it 
can perform an effective heat treatment process by the high throughput. Of course, since the object is 
annealing, furnace annealing (it is also called heat annealing) using an electric heat furnace can also be 
substituted for it. 

[0033] In this example, pulse oscillation mold excimer laser light was processed into the line, and the 
laser annealing process was performed. Using XeCI gas as excitation gas, laser annealing conditions set 
a room temperature and a pulse oscillation frequency to 30Hz for processing temperature, and make a 
laser energy consistency 250 - 500 mJ/cm2 (typically 350 - 400 mJ/cm2). 

[0034] The laser annealing process performed on the above-mentioned conditions has the effectiveness 
of reducing the defect of the already crystallized crystalline substance field etc. while crystallizing 
thoroughly the amorphous field which remained after heat crystallization. Therefore, this process can 
also be called the process which improves the crystallinity of the semi-conductor film by optical 
annealing, or the process which promotes crystallization of the semi-conductor film. Such effectiveness 
can be obtained also by optimizing the conditions of lamp annealing. 

[0035] Next, a protective coat 607 is formed on the crystalline substance silicon film 606 for a next 
impurity addition process. A protective coat 607 uses the nitriding silicon oxide film or the silicon oxide 
film with a thickness of 100-200nm (preferably 130-170nm). This protective coat 607 is used in order to 
make possible temperature control delicate in order not to expose the crystalline substance silicon film 
606 to the direct plasma in the case of an impurity addition process. 

[0036] Then, the impurity element (henceforth p mold impurity element) which gives p mold through a 
protective coat 607 is added. Boron or a gallium can be used for the element and type target which 
belong to 13 groups of the periodic table typically as a p mold impurity element. This process (it is called 
a channel dope process) is a process for controlling a TFT threshold electrical potential difference. In 
addition, diboron hexahydride (B-2 H6) was detached by mass here, it dropped off and boron was added 
by the ion doping method which carried out plasma excitation. Of course, the ion implantation method 
for performing mass separation may be used. 

[0037] this — a process — one — x — 1015 - one — x — 1018 — atoms/cm — three (typically 
5x1016 - 5x1017 atoms/cm3) — concentration — it is — p — a mold — an impurity — an element 
(this example boron) — containing — p — a mold — an impurity range — ( — a — ) — 608 — forming 
( drawing 6 (E)) . 

[0038] Next, after removing a protective coat 607, the unnecessary part of the crystalline substance 
silicon film is removed, and the island-like semi-conductor film (henceforth a barrier layer) 609 is formed 
( drawing 6 (F)). 

[0039] Subsequently, a barrier layer 609 is covered and gate dielectric film 610 is formed ( drawing 6 
(G)). What is necessary is just to form preferably 10-200nm of gate dielectric film 610 in the thickness 
of 50-1 50nm. In this example, two-times membrane formation of the nitriding silicon oxide film which 
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. used N20 and SiH4 as the raw material by the plasma-CVD method is carried out. First, the 20nm 
> (insulator layer) of the first nitriding silicon oxide film is formed. Subsequently, the first nitriding silicon 
* oxide film (insulator layer) of the field which forms capacity wiring is etched. And the 60nm (insulator 
i layer) of the second nitriding silicon oxide film is formed. If it does so, 80nm gate dielectric film (the first 
. nitriding silicon oxide film + second oxidation silicon nitride film) will be made to a 60nm insulator layer 
(the second nitriding silicon oxide film) and the channel section of TFT as for the bottom of capacity 
wiring. That is, the thickness of the insulator layer inserted with a barrier layer and capacity wiring is 
60nm, the thickness of the insulator layer inserted with the barrier layer and the gate electrode is 80nm, 
and thickness differs. 

[0040] thickness — 20 — nm — an insulator layer (gate dielectric film) — having formed — a part — 
leaving — a resist — a mask — 61 1 — a bonnet — n — a mold — an impurity — an element (this 
example Lynn) — adding — high concentration — Lynn — containing — n — a mold — an impurity 
range — ( — a — ) — 61 2 — forming ( drawing 7 (A)) . n mold impurity range (a) 612 is performed by the 
ion doping method (of course, the ion implantation method may be used) for having used phosphoretted 
hydrogen (PH3), and makes concentration of Lynn of this field 1x1020 - 1x1021 atoms/cm3 (typically 
2x1020 - 5x1020 atoms/cm3). Moreover, although the boron already added at the before process is 
contained in the field in which n mold impurity range (a) 612 was formed, since Lynn will be added by 
concentration high enough, it is not necessary to consider the effect of the boron added at the before 
process. 

[0041] The resist mask 61 1 is removed and the aperture 613 for taking contact from the first light- 
shielding film to gate wiring is formed ( drawing 7 (B)). In this example, since the first light-shielding film 
plays the role of a gate signal line, the contact which connects the first light-shielding film and gate 
wiring in the pixel section is formed. 

[0042] Although not illustrated, the two-layer cascade screen of a nitriding tungsten (WN) with a 
thickness of 50nm and a tantalum (Ta) with a thickness of 350nm is formed as gate wiring 614 ( drawing 
7 (O). Although the gate wiring 614 may be formed by the electric conduction film of a monolayer, it is 
desirable to consider as cascade screens, such as two-layer and three layers, if needed. 
[0043] In addition, the alloy film (typically a Mo-W alloy, a Mo-Ta alloy) which combined a tantalum (Ta), 
titanium (Ti), molybdenum (Mo), a tungsten (W), chromium (Cr), the element chosen from silicon (Si), or 
said element as gate wiring 614 can be used. 

[0044] Next, n mold impurity element (this example Lynn) is added in self align by using gate wiring 614 
as a mask ( drawing 7 (D)). In this way, it adjusts to formed n mold impurity range (b) 615 so that Lynn 
may be added by 5 to 10 times as high concentration (typically 1x1016 - 5x1018 atoms/cm3, typically 
3x1017 - 3x1018 atoms/cm3) as the boron concentration added at the aforementioned channel dope 
process. 

[0045] The resist mask 616 is formed, n mold impurity element (this example Lynn) is added, and n mold 
impurity range (C) 617 which includes Lynn in high concentration is formed ( drawing 7 (E)). Also in this 
process, it carries out by the ion doping method (of course, the ion implantation method may be used) 
using phosphoretted hydrogen (PH3), and concentration of Lynn of this field is made into 1x1020 - 
1x1021 atoms/cm3 (typically 2x1020 - 5x1020 atoms/cm3). 

[0046] Moreover, although Lynn or boron already added at the before process is contained in the field in 
which n mold impurity range (C) 617 was formed, since Lynn will be added by concentration high enough, 
it is not necessary to consider the effect of Lynn added at the before process, or boron. 
[0047] After removing the resist mask 616, the fourth insulator layer 618 is formed ( drawing 8 (A)). As 
the fourth insulator layer 618, it forms by the insulator layer containing silicon, and the cascade screen 
which specifically combined a silicon nitride film, the silicon oxide film, the nitriding silicon oxide film, or 
them, and thickness is just 600nm - 1.5 micrometers. In this example, SiH4, N20, and NH3 are made into 
material gas by the plasma-CVD method as the fourth insulator layer 618, and the nitriding silicon oxide 
film (however, nitrogen concentration 25 - 50atomic%) of 1 -micrometer thickness is used. 
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[0048] Then, in order to activate n mold or p mold impurity element added by each concentration, a heat 
treatment process is performed ( drawing 8 (A)), this process — the furnace annealing method, the laser 
annealing method, or rapid thermal annealing (RTA) — it can carry out by law. Here, an activation 
process is performed by the furnace annealing method. 300-650 degrees C of heat-treatment are 
preferably performed at 400-550 degrees C into nitrogen-gas-atmosphere mind. In this example, 550 
degrees C and heat treatment of 4 hours are performed. 

[0049] thus — a catalyst — an element — using — crystallization — having carried out — a case — 
amorphous — silicon — the film — crystallization — having used — a catalyst — an element (this 
example nickel) — an arrow head — being shown — a direction — moving — the above — drawing 7 — 
( — E — ) — a process — forming — having had — high concentration — Lynn — containing — n — a 
mold — an impurity range — ( — C — ) — 617 — capture (gettering) — carrying out — having . This is 
a phenomenon resulting from the gettering effectiveness of the metallic element by Lynn, consequently, 
as for the channel field 619, the concentration of said catalyst element becomes three or less 
(preferably three or less 1x1016 atoms/cm) 1x1017 atoms/cm. 

[0050] moreover, a catalyst element segregates the field (n mold impurity range (C) formed at the 
process of drawing 7 (E) — 617) used as the gettering site of a catalyst element to high concentration, 
and it serves as three or more (typically 1x1019 - 5x1020 atoms/cm3) 5x1018 atoms/cm concentration. 
[0051] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 
12 hours is performed at 300-450 degrees C, and the process which hydrogenates a barrier layer is 
performed. This process is a process which carries out termination of the dangling bond of a semi- 
conductor layer by the hydrogen excited thermally. As other means of hydrogenation, plasma 
hydrogenation (the hydrogen excited by the plasma is used) may be performed. 
[0052] Then, the aperture 620 ( drawing 8 (B)) and the source drain wiring 621 which arrive at the 
source drain field of TFT are formed ( drawing 8 (C)). Moreover, although not illustrated, at this example, 
it formed by the cascade screen of the three-tiered structure which continued the aluminum film which 
includes [ Ti film ] this wiring for 100nm and Ti by 300nm, continued by the spatter in 150nm of Ti film, 
and was formed. 

[0053] Next, it forms as passivation film 622 by the thickness of 50-500nm (typically 200-300nm) with a 
silicon nitride film, the silicon oxide film, or the nitriding silicon oxide film ( drawing 8 (D)). At this time, by 
this example, plasma treatment is performed using the gas which contains H2 and NH3 grade hydrogen 
in advance of membranous formation, and it heat-treats after membrane formation. The hydrogen 
excited by this pretreatment is supplied into the fourth insulator layer 618. By heat-treating in this 
condition, since the hydrogen added in the fourth insulator layer 618 is spread in a lower part side while 
improving the membraneous quality of the passivation film 622, a barrier layer can be hydrogenated 
effectively. 

[0054] Moreover, after forming the passivation film 622, a hydrogenation process may be performed 
further. For example, it is good in the ambient atmosphere containing 3 - 100% of hydrogen to perform 
heat treatment of 1 - 12 hours at 300-450 degrees C. Or the same effectiveness is acquired even if it 
uses the plasma hydrogenating method. In addition, in this process, an aperture may be formed in the 
passivation film 622 in the location which forms the aperture for connecting source drain wiring with a 
pixel electrode behind. 

[0055] Then, the fifth insulator layer 623 which consists of organic resin is formed in the thickness of 
about 1 micrometer ( drawing 8 (D)). As organic resin, polyimide, an acrylic, a polyamide, polyimidoamide, 
BCB (benz-cyclo-butene), etc. can be used. The point for the membrane formation approach that the 
advantage of using the organic resin film is simple, the point that parasitic capacitance can be reduced 
since specific inductive capacity is low, the point of excelling in surface smoothness, etc. are got. In 
addition, all ingredients, such as organic resin film except having mentioned above and an organic system 
SiO compound, can be used for this invention. At this example, it calcinates and forms at 300 degrees C 
after applying to a substrate using the polyimide of the type which carries out thermal polymerization. 
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[0056] Next, the aperture 624 which reaches the source drain wiring 621 is formed in the fifth insulator 
layer.623 and the passivation film 622, and the pixel electrode 625 is formed ( drawing 8 (D ? E)). A metal 
membrane should just be used for the pixel electrode 625 when making it into the liquid crystal display 
of a reflective mold using the transparence electric conduction film, in making it into a transparency 
mold liquid crystal display. Here, in order to consider as the liquid crystal display of a transparency mold, 
the indium oxide tin (ITO) film is formed in the thickness of 1 10nm by the spatter. 
[0057] In this way, in the pixel section, securing the area of a viewing area 627, the pixel TFT field 626 
which becomes with the n channel mold TFT is formed, and sufficient retention volume can be obtained. 
[0058] In addition, although not formed in this example, a LDD field may be formed in the crystalline 
substance silicon film 606 using a well-known approach. In addition, in this description, a LDD field 
points out a low concentration impurity range (Light-Doped-Drain field). Moreover, an offset field may 
be formed in the crystalline substance silicon film 606 using a well-known approach. In addition, in this 
description, an offset field points out the thing of the field which shifted from the gate electrode and 
drove in the impurity element. 

[0059] [Example 2] this example explains the process which produces an active matrix liquid crystal 
display from the active-matrix substrate produced in the example 1. As shown in drawing 9 , the 
orientation film 901 is formed to the substrate of the condition of drawing 8 (E). In this example, the 
polyimide film was used as orientation film. Moreover, a counterelectrode 904 and the orientation film 
903 are formed in the opposite substrate 905 by the transparence electric conduction film. In addition, a 
light filter and a screen may be formed in an opposite substrate if needed. 

[0060] After forming the orientation film, it is made to carry out orientation with the fixed pre tilt angle 
which performs rubbing processing and has a liquid crystal molecule. And the pixel section, the active- 
matrix substrate with which the actuation circuit was formed, and an opposite substrate are stuck and 
set through a sealant, a spacer (not shown [ both ]), etc. according to a well-known eel **** process. 
Then, liquid crystal 902 is poured in among both substrates, and it closes thoroughly with encapsulant 
(not shown). What is necessary is just to use a well-known liquid crystal ingredient for liquid crystal. 
Thus, the active matrix liquid crystal display shown in drawing 9 is completed. 
[0061] Next, the configuration of this active matrix liquid crystal display is explained using the 
perspective view of drawing 10 . In addition, since drawing 10 matches with cross-section structural 
drawing of drawing 6 - drawing 9 , the common sign is used for it. A active-matrix substrate consists of 
the pixel section 1001 formed on the glass substrate 600, a gate signal actuation circuit 1003, and a 
data (source) signal actuation circuit 1002. A pixel TFT1008 is the n channel mold TFT, and the 
actuation circuit prepared on the outskirts is constituted on the basis of the CMOS circuit. The gate 
signal actuation circuit 1003 and the data signal actuation circuit 1002 are connected to the pixel 
section 1001 with the gate wiring 614 and the source drain wiring 621 (source signal line), respectively. 
Moreover, the connection wiring 1006 and 1007 from the input terminal 1005 to which FPC1004 was 
connected to the input/output terminal of an actuation circuit is formed. 
[0062] In addition, this example can be freely combined with an example 1. 

[0063] [Example 3] this example explains the example which produced EL (electroluminescence) display 
using this invention. In addition, drawing 1 1 is the plan of EL display of this invention, and drawing 12 is 
the sectional view. 

[0064] In drawing 1 1 and 12, for 4001, as for the pixel section and 4003, a substrate and 4002 are [ a 
source signal actuation circuit and 4004 ] gate signal actuation circuits, and each actuation circuit 
results in FPC (flexible print circuit)4006 through the connection wiring 4005, and is connected to an 
external instrument. 

[0065] At this time, as the pixel section 4002, the source signal actuation circuit 4003, and the gate 
signal actuation circuit 4004 are surrounded, the 1st sealant 4101, the covering material 4102, a filler 
4103, and the 2nd sealant 4104 are formed. 

[0066] Drawing 12 is equivalent to the sectional view which cut drawing 1 1 by A-A\ and the pixel 
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. TFT(however, TFT which controls current to EL element here is illustrated) 4202 contained in the 

actuation TFT(however, n channel mold TFT and p channel mold TFT are illustrated here) 4201 and the 
\ pixel section 4002 which are contained in the source signal actuation circuit 4003 is formed on the 
> substrate 4001. 

. [0067] In this example, a pixel TFT4202 is produced using the capacitative element structure of this 
invention. That is, TFT of the same structure as drawing 8 (E) is used for a pixel TFT4202. 
[0068] On actuation TFT4201 and a pixel TFT4202, the interlayer insulation film (flattening film) 4301 
which becomes with a resin ingredient is formed, and the pixel electrode 4302 linked to one side and the 
electric target of a source drain field of a pixel TFT4202 is formed on it. As a pixel electrode 4302, the 
large transparence electric conduction film of a work function is used. As transparence electric 
conduction film, the compound of indium oxide and the tin oxide or the compound of indium oxide and a 
zinc oxide can be used. 

[0069] And an insulator layer 4303 is formed on the pixel electrode 4302, and, as for the insulator layer 
4303, opening is formed on the pixel electrode 4302. In this opening, the EL layer 4304 is formed on the 
pixel electrode 4302. The EL layer 4304 can use a well-known organic electroluminescence ingredient or 
inorganic EL ingredient. Moreover, whichever may be used although there are a low-molecular system 
(monomer system) ingredient and a macromolecule system (polymer system) ingredient as organic 
electroluminescence ingredient. 

[0070] The formation approach of the EL layer 4304 should just use a well-known technique. Moreover, 
what is necessary is just to make structure of EL layer into a laminated structure or monolayer 
structure, combining freely a hole-injection layer, an electron hole transporting bed, a luminous layer, an 
electronic transporting bed, or an electron injection layer. 

[0071] On the EL layer 4304, the cathode 4305 which consists of electric conduction film (the electric 
conduction film which uses aluminum, copper, or silver as a principal component typically, or cascade 
screen of them and other electric conduction film) which has protection-from-light nature is formed. 
Moreover, as for the moisture which exists in the interface of cathode 4305 and the EL layer 4304, or 
oxygen, eliminating as much as possible is desirable. Therefore, the device of carrying out continuation 
membrane formation of both in a vacuum, or forming the EL layer 4304 in nitrogen or a rare-gas ambient 
atmosphere, and forming cathode 4305, making neither oxygen nor moisture touched is required. At this 
example, the above membrane formation is enabled by using the membrane formation equipment of a 
multi chamber method (cluster tool method). 

[0072] And cathode 4305 is electrically connected to the connection wiring 4005 in the field shown by 
4306. The connection wiring 4005 is wiring for giving a predetermined electrical potential difference to 
cathode 4305, and is electrically connected to FPC4006 through the conductive ingredient 4307. 
[0073] The EL element which consists of the pixel electrode 4302, an EL layer 4304, and cathode 4305 
as mentioned above is formed. This EL element is surrounded by the covering material 4102 stuck on 
the substrate 4001 by the 1st sealant 4101, and is enclosed by the filler 4103. 

[0074] In addition, in this description, an EL element (light emitting device) is taken as the structure 
where EL layer (organic compound layer) was pinched between the electrodes (an anode plate and 
cathode) of a couple. An organic compound layer is producible using a well-known luminescent material. 
Moreover, although there are monolayer structure and two structures of a laminated structure in an 
organic compound layer, this invention may use which structure. In addition, although the luminescence 
in an organic compound layer has luminescence at the time of returning from a singlet excitation state 
to a ground state (fluorescence), and luminescence at the time of returning from a triplet excitation 
state to a ground state (phosphorescence), this invention is applicable also to the luminescence 
equipment which used which luminescence. 

[0075] As covering material 4102, a glass plate, a metal plate (typically stainless plate), a ceramic plate, 
an FRP (Fiberglass Reinforced Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, polyester film, 
or an acrylic film can be used. Moreover, the sheet of the structure which sandwiched aluminium foil 
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. with the PVF film or the Mylar film can also be used. 

[0076] However, covering material must be transparent when the direction of a light emission from an 
• EL element goes to a covering material side. In that case, transparence matter like a glass plate, a 
1 plastic sheet, polyester film, or an acrylic film is used. 

. [0077] Moreover, as a filler 4103, ultraviolet-rays hardening resin or heat-curing resin can be used, and 
PVC (polyvinyl chloride), an acrylic, polyimide, an epoxy resin, silicone resin, and PVB (polyvinyl 
BUCHIRARU) or EVA (ethylene vinyl acetate) can be used. If the hygroscopic matter (preferably barium 
oxide) is prepared in the interior of this filler 4103, degradation of an EL element can be controlled. 
[0078] Moreover, a spacer may be made to contain in a filler 4103. At this time, if a spacer is formed 
with the barium oxide, it is possible to give hygroscopicity to the spacer itself. Moreover, when a spacer 
is formed, it is also effective to prepare the resin film on cathode 4305 as a buffer layer which eases the 
pressure from a spacer. 

[0079] Moreover, the connection wiring 4005 is electrically connected to FPC4006 through the 
conductive ingredient 4307. The connection wiring 4005 tells the signal sent to the pixel section 4002, 
the source signal actuation circuit 4003, and the gate signal actuation circuit 4004 to FPC4006, and is 
connected to an external instrument and an electric target by FPC4006. 

[0080] Moreover, in this example, the 2nd sealant 4104 is formed so that the disclosure section of the 
1st sealant 4101 and a part of FPC4006 may be covered, and it has structure which intercepts an EL 
element from the open air thoroughly. In this way, it becomes EL display which has the cross-section 
structure of drawing 12 . In addition, EL display of this example may be produced combining the 
configuration of an example 1. 

[0081] In addition, this example can be freely combined with an example 1 thru/or an example 2. 
[0082] In addition to the lower light-shielding film prepared in the lower part of a transistor, [example 4] 
this example explains the cross-section structure of a display where the up light-shielding film was 
prepared, using drawing 14 . 

[0083] In drawing 14 , 1 91 0 is a substrate which has an insulating front face. A glass substrate, a quartz 
substrate, etc. can be used for a substrate 1910. A light-shielding film 1906 is formed on a substrate 
1910. In addition, a light-shielding film 1906 forms the alloy film which combined a tantalum (Ta), titanium 
(Ti), molybdenum (Mo), a tungsten (W), chromium (Cr), the element chosen from silicon (Si), or said 
element by the well-known approach. Moreover, a light-shielding film 1906 has the function which 
shades a transistor. 

[0084] Subsequently, the first insulator layer 1911 is formed on a light-shielding film 1906, and the semi- 
conductor film 1907 is formed on this first insulator layer 1911. In addition, in this example, the silicon 
oxide film was formed in the thickness of 300nm as the first insulator layer 191 1. Moreover, the semi- 
conductor film 1907 was formed by the well-known approach using the well-known ingredient. 
[0085] Subsequently, gate dielectric film 1912 is formed on the semi-conductor film 1907. And on gate 
dielectric film 1912, the gate electrode 1908 and the capacity wiring 1909 are formed. In addition, in this 
example, the overlapping field of a light-shielding film 1906, the semi-conductor film 1907, and the 
capacity wiring 1909 is equivalent to retention volume. 

[0086] 1913 is the second insulator layer. In this example, the silicon oxide film was formed as the 
second insulator layer 1913. And a contact hole is formed in gate dielectric film 1912 and the second 
insulator layer 1913, and source wiring 1917 and the drain wiring 1918 are formed. 
[0087] 1914 is the third insulator layer. In this example, the silicon oxide film was formed as the third 
insulator layer 1913. On the third insulator layer 1913, the up light-shielding film 1916 formed using the 
well-known ingredient is formed. The up light-shielding film 1916 is formed using a well-known ingredient, 
and has the function which shades a transistor. 

[0088] 1920 is the fourth insulator layer. Subsequently, a contact hole is formed in the third insulator 

layer 1914 and the fourth insulator layer 1920, and the pixel electrode 1919 is formed. 

[0089] As shown in drawing 14 , the pixel electrode 1919 is electrically connected with the drain wiring 
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1918. In addition, in this example, this invention may not be limited to this but the pixel electrode 1919 
may be connected with source wiring 1917, although it connects with the drain wiring 1918. In addition, 
either the source field connected to the pixel electrode or a drain field has an area larger than another 
side. 

[0090] 1901 is the orientation film. In this example, the polyimide film was used as orientation film 1901. 
Moreover, a counterelectrode 1904 and the orientation film 1903 are formed in the opposite substrate 
1905 by the transparence electric conduction film. In addition, a light filter and a screen may be formed 
in the opposite substrate 1905 if needed. 

[0091] After forming the orientation film 1903, it is made to carry out orientation with the fixed pre tilt 
angle which performs rubbing processing and has a liquid crystal molecule. And the pixel section, the 
active-matrix substrate with which the actuation circuit was formed, and an opposite substrate are 
stuck and set through a sealant, a spacer (not shown [ both ]), etc. according to a well-known eel **** 
process. Then, liquid crystal 1902 is poured in among both substrates, and it closes thoroughly with 
encapsulant (not shown). Liquid crystal 1902 should just use a well-known liquid crystal ingredient. Thus, 
the active matrix liquid crystal display shown in drawing 14 is completed. 

[0092] In addition, this example can be freely combined with an example 1 thru/or an example 3. 
[0093] The active-matrix mold display of [example 5] this invention can be used as a display of an 
electric appliance. As such an electric appliance, the picture reproducer equipped with a video camera, a 
digital camera, a projector, Projection TV, a goggles mold display (head mount display), a navigation 
system, a sound system, a note type personal computer, a game device, Personal Digital Assistants (a 
mobile computer, a cellular phone, a handheld game machine, or digital book), and a record medium etc. 
is mentioned. The example of these electric appliances is shown in drawing 13 . 

[0094] Drawing 13 (A) is a cellular phone and consists of a body 2001, the voice output section 2002, 
the voice input section 2003, a display 2004, an actuation switch 2005, and an antenna 2006. The 
active-matrix mold display of this invention can be used for a display 2004. 

[0095] Drawing 1 3 (B) is a video camera and consists of a body 2101, a display 2102, the voice input 
section 2103, an actuation switch 2104, a dc-battery 2105, and the television section 2106. The active- 
matrix mold display of this invention can be used for a display 2102. 

[0096] Drawing 13 (C) is a mobile computer (Mobile computer), and consists of a body 2201, the camera 
section 2202, the television section 2203, an actuation switch 2204, and a display 2205. The active- 
matrix mold display of this invention can be used for a display 2205. 

[0097] Drawing 13 (D) is a goggles mold display, and consists of a body 2301, a display 2302, and the 
arm section 2303. The active-matrix mold display of this invention can be used for a display 2302. 
[0098] Drawing 13 (E) is a rear projector (projection TV), and consists of a body 2401, the light source 
2402, a liquid crystal display 2403, a polarization beam splitter 2404, reflectors 2405 and 2406, and a 
screen 2407. This invention can be used for a liquid crystal display 2403. 

[0099] Drawing 13 (F) is a front projector and consists of a body 2501, the light source 2502, a liquid 
crystal display 2503, optical system 2504, and a screen 2505. This invention can be used for a liquid 
crystal display 2503. 

[0100] As mentioned above, the applicability of this invention is very wide, and applying to the electric 
appliance of all fields is possible. Moreover, even if the electric appliance of this example uses the 
configuration which consists of combination like an example 1 - 4 throats, it is realizable. 
[0101] 

[Effect of the Invention] Since sufficient retention volume is securable using a light-shielding film even if 
an area of 1 pixel contracts if the active-matrix mold display which has the retention volume using this 
invention is produced, display grace can be improved. Simultaneously, the quality of the electric 
appliance using the active-matrix mold display using this invention as a display can also be raised. 
[0102] 
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[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the equal circuit of 1 pixel of an active matrix liquid crystal display. 
[Drawing 2] The sectional view showing the conventional retention volume structure. 
[Drawing 3] Drawing which equipped the lower part of Pixel TFT with the light-shielding film 
[Drawing 4] Drawing showing the structure of the retention volume in this invention. 
[Drawing 5] Drawing showing the structure of the retention volume in this invention. 
[Drawing 6] Drawing showing the making process of the pixel section of an example 1. 
[Drawing 7] Drawing showing the making process of the pixel section of an example 1. 
[Drawing 8] Drawing showing the making process of the pixel section of an example 1. 
[Drawing 9] The sectional view of an active matrix liquid crystal display. 
[Drawing 10] The perspective view of an active matrix liquid crystal display. 
[Drawing 1 1] Drawing showing the configuration of a active-matrix mold EL display. 
[Drawing 12] The sectional view showing the configuration of a active-matrix mold EL display. 
[Drawing 13] Drawing showing an example of an electric appliance. 
[Drawing 14] The sectional view of a active-matrix mold display. 
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e», 7i/^^y-7hu^x^ B %*^gg©tttg^i^± 

[0 0 12] 

£'«Mfc-r*£i«r#*fc. Sit, S 

[0 0 13] 0 4 (a) i*TFTOV-7 • HU 

HT*t. 3tf7**R4 0 0±te, a»flR4 0 1, R« 
f* (IB— ttflUK) 4 0 2SMT5. liTFTCDV- 
7,- FK>**05S. B**S4 0 9fc«aWfcSS 

Tgtti 4 0 3 &Ml&-rZ>. 

[0014] mytm4 o i tt*tttt£wu h^®^© 

^TCOMMONtfi^ilSt', — 5£©*&K:&-3ck 
5K:*«rt-tltf<tV». jgft)St4 0 1 ©«»#■*©«# 

5 ITSI414 0 3 t*3tfll4 0 1 ©WTftjt§**^ 
[0015] H4 (b) 0 1 iffittH4 0 

J:5tl/ftBT»5. f£teS4 0 3©±Ky-MfiilMI 
4 0 4 SrflMU y- hE&4 0 5 £ ftftCgFUBiKM 
1 0 5iEEt5„ gft££4 1 Ott. ia#ffi^©^TC 

oMMON*tirt>tt£tt£. -^©m^tcs^^n. e 

ttI4 0 3torraMMtl>. C©J;3lrbT. 
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*&B4 (b) Tte, $S££ 4 1 0 ©TSB 

[0 0 16] B4TH B^TFTCDy-X • h* l"f > 
^©P^KTWCffiBLfciMlM 0 1 t<D®m&M 

rit£n*a«, y-*e*»*«ai*3ftT^*#itt, & 

[0 0 17] 0 5 (a) fc, jB3tKS:2Jiffir3fc«S* 
"To ^7XM5 0 0±tcSg-©jift8l5 0 1 ZMtiZ 
U «fi»K5 0 2T«gilT, !g-<£«SI5 0 3?:f 
J&TSo B5TIJ, ®X3tR5 0 1 BMTFT© 

y-7.- hw>mi«)3%, v-7fit»ic»jssn 

T^*«3*363ttU. ftttl5 0 5i«i*t)fcanJ: 
■5lcLTH«. S6C SB-©«S3ttR 5 0 1 tt, 3 6k: 

[0 0 18] m-Ojg7tM5 0 311 ilTFTfflV- 

?£igftu ffitti5 0 5 i«is»)«n. m-raK 

«5 0 1 ^-©jgftlgl 5 0 3 S^to-ST, ffittJl 5 
0 5C3tt**A»bttlr»«t5K*»S-r*. EI 5 (b) \t. 
05 (a) K«*E*5 1 2Saa»tfcfe©T?*4. 

[0019] mytm-cx9tt<tiTW3.\iWft£i>* 

5 0 1 tSB-0383ttll 5 0 3 IC=t 0 . fiftH so 
[0 0 2 0] 

[0 0 2 1 ] 

fcTFTT'*5IiTFT(D^^ (TFTMI 
[0 0 2 2] 06 (A) fcfclr»T, S«6 0 0 Ktttf^ 



a. fbt, SB-jBJttR 6 0 1 tLT. *'Jy'J3>I 
5 0 nmt^>^r>y'Jt'f H (W-S i ) Ml 0 
0 nmt*ft«l:«llt»(St4. 
[0 0 2 3] S§— itftGII 601 ±KSg— *fiftfflt 6 0 25: 

(0 6 (b) ) . *mmmx*\*, m-mmme 

02tLT100~1 0 0 0 nm (ttS69K«3 0 0~ 

5 0 0 nm) ©JPSOR-ffc^'J 3>M£/fH>5. &i5. 
g-He»)l6 0 2 tlT(t ^'J3>*"5tr»fc**» 

6 0 2±fCfg-MK6 0 3 iLT, *'Jy'j3/l5 
0 nmt?>^f>y'Jt'f h* (W-S i ) 1100 
nrat^a^tllLTMtS. 

[0 0 2 4] fc*, g-3g7tK6 0 1, SB=j83tK6 0 

2ttxn ^yT^xsuwcfc, *>*;u (T 

a) . ^> (Ti) . ^U7~x> (Mo), ^>^7. 
^> (W) . i7PA (C r) , yU3> (Si) 

[0 0 2 5] Jfcfc, m-S6a^6 0 4 tUT, SKtv'J 
3 >KS 1 0 ~ 1 5 0 nmOJIS KMf 4 (0 6 

(C) ) o ^»I6 0 4H g-ii7fe)»6 0 

3fcTFT0»ttJlT***»J*r*«Mtffra:&*. JB 
-JS3tt«t6 0 3tHH **tttt0X%K<Z)JP3 1 5 
0 nm©2{g©3 0 0 nm£l±TOttfc^tC5T*5 

4>fc< i*>3 0 0 nmgAT, JfSKiil 5 0 nrnfiiT 

[0026] m-mmm 6 o 4 ©±tc 1 0 ~ 1 

0 0nm©;*£©, #AK¥*fflR (*HJfi«Ttt#a 
»yU3>H (7^;pyyX->Ur3>m) 6 0 5) 

[0 0 2 7] f LT, #$l¥7 - 1 3 0 6 5 2 ^»$g 
(USP 5, 6 4 3, 8 2 64*£tt£) lCfB«$tlfctt 

»->U3i>ji) 6 0 6*»dit4. iwi^fe«wtj« 

[0 0 2 8] *SR>/'j3>lK*iSlCttMt 
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[0 0 2 9] ^RS/U a J: 4 

a*. if*b<«4 o o~5 5 ccTl&^frainfiMSUT 

K**«iaS:fTl^ 5 a t om i c %£TF 

tbTiBft{bOXe*ff3c:4:*«a*U^. *fc. fe-Sk 
ft -> U =i >BI£ 7, /1 -7 ^ <h*©ft&©f£$Ui£T 

»/si/Tfe±iJ*«, K*fc-&*n4K*. ^5$t&£©^F 
[0030] xtttt©«ga<b©*stUT, #ss->'j 

3>Jg|6 0 5lr*fbT, U— !f-*»6*-rS3t (U— *f 
-%) £!!WbTiiga»vU3>l]g6 0 6£ffi2fi£bTfc 

7;U=f>U— !f— TfcJ:^. Nd : YAGW- 

=mm$L%.Tz\zmvai6im®.$:m^Tb£\,\ sen. u 

[0 0 3 1] 1/— y ! -7tC0^*)DfC5>7 ? ^b% 

>^*^ ?>f§T* 5 >^**«^« z. twz 

4. 

[0 0 3 2] Z.<D£o\Z\/-*f-ft£fc\t7>ymz£. 

T4ii:fcT#*, 
[0 0 3 3] *HJS0aT«. /VV^fm-Wttis-W— 

tf -* t ini b t — y- 7 =. -;n s * f? o 

Hzib. l/-f-I^M-^S^2 5 0~5 0 0m 
J/cm2 (ftSWI:B3 5 0~4 0 0mJ/cm2) t 
-f 4. 

[0 0 3 4] iE^frTff *>n* u—yr-7~-)vxm 

it. jRiea{ba£»#b&#ftRfi*£^£K8iafl;-r 
*ttt>k:, 8EHteft{ksnfc«ea»««(o^HS4ssift 
«rr4$&*£W"t4. *xm&yt7-—Mz 

[0 0 3 5] ^aK->'Jn>^6 0 6±(C, &<D 

*i&'&mtiaxm<Dfrtr>\z®mm6 o 7 £jiM-t4. 

I6 0 7IJ1 00~2 0 0 nm (ST* b < « 1 3 0 ~ 1 



(5) 

«? 

7 Onm) ©/P£©34b^b:>U3>l«*fcte8?l'b>''J 
3>R&flilr>4. Z.<D®mm6 0 7 tt^«*jSH0l8© 

^tj^a»->un>M6 o 6^fiS7 , ^x-7(r$ 6^n 
[0036] m*r* &mm6 o 7^ltps^4 

T4. p£WI*»7c*£bTtt, tt3tWIC«Jiij$*©l 

io m»4££*<T£4. £©I@ (ft*;kF-7'Iit 
^•5) J4, TFTb*^««m«:ft«ll"rSfc«>OieT 
**. 7it3, ^ClTti^#^> (B 2 H 6 ) £Stft#88b 
& l> T X 7 X V ta g b ft <i * > H - 7" ft T # P > £ ^0 

[0 0 3 7] CCDISiCctO 1 X 1 0 15~ 1 X 1 0 18 a 
t oms/cm3 (ftgi$tc«5 x 1 0 16~5 x 1 0 1? 
a t oms/cm3) ©jg^T. p£JTfcE^7C* (** 
Jg{BJT«:tfD» *-Strp£PNK*J»B (a) 6 0 8£ 
20 (B6 (E) ) . 

[0 0 3 8] #fC, §116 0 7 6»iUfcft, IgaSt 

(J£TR ettetl^) 6 0 (06 
(F) ) . 

[0 0 3 9] Jfctvr, iSI4i6 0 9 Hot, ^- Mfi 
^6 1 OS^fiK-T* (0 6 (G) ) . y-M6»gt6 
lOtt. 1 0~2 0 0 nm, 5T*b<«5 0~1 5 0 n 
mO)pSi;Mtntfj:l\ *^M^JT«. 7^XVC 

VD^T-N20ts i H^mntLtz^tm^v^y 

jf»Ri) ^2 0nmMt5. &^T< ^»B3H*^-T 

6 0nm«m. ^e>f*i;> ^MSE^OTtt 6 0 n 
mcottiliit (Sg-g{fc8tffc->'Ja>IBI) . TFTro^v 

*;w«jc«8 o nmw-bmmm m-mtrnti'V 

ffittl£S«B*T**nfc»»Bt©JP£tt6 0 nmT 
»0. SttBty*-h^ffiT«*nfe*fi#)»©IS$tt8 

[0040] ip£ 2 o nm-a&mm if— vmrnm * 

J£f£bfcBB#fctt£3SbTUvX hvx^ 6 1 1TB 

n^T*6tl7C^ (*HJfi«TttU» *8SftIbTJfi5 
«§EKU>S-&tJna!^tt»«« (a) 6 1 2 ^^fiStf 
4 (B7 (A) ) . n^m%8 (a) 6 1211, 7 
*7>:7^> (PH 3 ) Srffl^fc-f *>K-^tt ih%*> 

d©^©U >©»Sf4 1 x l o20~ i x l 0 21 a t o 
m s / c m3 (f^SMlc^ 2 X 1 0 20~ 5 x 1 0 20 a t 
so oms/cm3) if*. *7c, n^»B^^ (a) 
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nSIitftSOT, a9XgT^in£ftfc#D>0>&S 

[0041] uv^t. hvT.? 6 1 1 sisasu -m-mx. 

3*»J«-r* (0 7 (B) ) „ *HJg^JT"tt, 

[0 0 4 2] BjSL&na*. y-hS5IS6 1 4tbt, 
ff£ 5 0 nm<D^fb^>^7>-r> (WN) S$35 
Onm«37>^;u (Ta) tC2i©SiJ|(£f filitS 

(0 7 (C) ) . y— ME»6 1 4«^HC7)««MT^ 

Ul/TftJ:^. «CJ£:i;t2I 1 3it^fcll 

[0 0 4 3] y-hBi»6 1 4ibT«, 

;i/ (Ta) , J-*py (T i ) . ; EU^y> (Mo) , ^ 
>Wt> (W), j»DA (Cr). v'Jn> (S i ) 

Si («;gWtCtt> Mo-W^, Mo-Ta^) Sffll* 

[0 0 4 4] y-hE^6 1 4^V7,i7iLTg 

■T4 (07 (D) ) „ :5LTM§nfenM«!fti 

* (b) 6i sett MEo^ir^K-yxsTastti 

Dfc 5-1 0ttffifr>&ft <ft*WK 
ttl.X10l6~5X10l8atoras/cm3. Pt^W 
fC«3 x 1 0 17~3 x 1 0 18 a t oms/cm3) T'J 
>»Sn5 «k 3 KURT S. 

[0 0 4 5] l/yXb-7X^6 16^ML, n£PF*fi 
#/tc* (**IMTtt'J» * SHOUT, *»*fc»J> 
S^trnST«i*«« (C) 6 1 7SrJ^*-r* (0 7 

(E) ) . ^OISlCfeUTt), 7*77^f> (P 
H 3 ) • *ffltifc-f*>f«-yj£ (fc^A,. -f*><> 
7"7>f— >3 >i£Tfc<fc<^) Tfrl^. ^CDhM^O'J > 
©jggttl X 1 0 20 ~1 X10 21 atoms/cm 
3 (ft»«)tC(S2 X 1 O20~5 X 1 o20 a t oms/c 
m3) t?Zo 

[0046] tfc. nHT*Ml!i1H« (C) 6 17*« 

snfcMfctt, t-rt'tuxg-e^jra^tifeu >£7cta 

[0 0 4 7] K7,i? 6 1 6 SiiLfet, fgQ9 

«fi^6 1 8£7gfiET3 (0 8 (A) ) . 123,^11 6 
18tl/TI4. -> 'J 3 ^ffWJCttSft 

tt^ne»^te*^t>-BTc:MHMTJg|S;L, MJ9tt6 0 0 
nm~l. 5 umfttlViJ:^. *^jg^JT«. SHES^ 
ftl£6 1 8 tlT^XTCVDttT'S i H4, N 2 CX 



(6) 

10 

(flti$IS^25~50atomi c%) SrfflU 

[0048] ^ft^noaflreaanisftfcni! 

fTP (0 8 (A) ) „ u©IiiJ7 7-^7r-^ 

-)V (RTA) m-?'f7?Z£tf-C%2>. ;CT(1 7? 

10 SfflM+JC^^TS 0 0~6 5 Ot:, )fJL<IJ4 0 0 
~5 5 CCTfTS. *HJS^JT«. 5 5 0t, 4S#W© 

[0 0 4 9] iCOi^tC, ««7C*£m»T*Ni{fc«:fT 

t. Mfe«07 (e) ©ieT»j*snfc*«ftfc'j > 

$^trnl7MHl@i (C) 6 1 7fcJS« (y<y^'J> 

y> sns. inn u>fc«fc*&*7c*©y-.y:J''j> 

20 6 19 tt«&aE«flt7C*©*«# 1 X 1 0 17 a t o m s / 
cm3ti,T ($?£L<tel X 1 0 16 a t oms/cm3Pi 
T) 

[0 0 5 0] £tc, »jK7C*©yy3"J>-y-9"f htft 
(0 7 (E) fflIiT«)S^nfcni?MM 
* (C) 6 1 7) tt««&K(tt«7C*]WB#TLT. 5X 
1 0l8a t oms/cm3Hl (tt^WICtt 1 X 1 0 19 
~5 X 1 O20 a t oms/cm3) 

[0 0 5 1] se.tr, 3~ 1 0 0%O*»^tJ#iI 

3 0 o~4 5 otTi~i 2mm<Dmmm : &n 

30 n, ffittH&'ajcSsflrraxgSff-S. roiSfJIftWi: 

[0 0 5 2] fffli, TFT©V-7> • Kl/-f >ffi«iC 
ai-r*M?LfiB6 2 0 (0 8 (B) ) . V-7 4*H> 
K$S6 2 1 £JgJ5jtT£ (08 (C) ) „ £7c, 
H&HA*, *HJg^JT«^Offi^Sr, TiiSlOOn 
m, T i ^JITM^AI* 3 0 0 nm, Till 

[0 0 5 3] /t»;'>^-'>3>i6 2 2iLT, 

ift^'Ja^i. 8ftvU3>l, SfcJMftKfls^'J 
3>lT50~5 0 0 nm (ftS&t'te 2 0 0 ~ 3 0 0 
nm) CD/fST^srf 3 (0 8 (D) ) . #Sl 
SS0iJT«K(D^J5)tlC5 , cVz:oTH2> NH3«&***-&tr# 

5. d©W«ia»c«tOBfiSnfc****«Ba*fi»Bt6 1 

so y*"<-z/a >me 2 2©i»saftsttt)t. is 
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[0 0 5 4] /ty^-i'3>l6 2 2€fSgL 

~ 1 0 0 %(D7^m^tsmm^T, 3 0 0~4 5 0'C 
T*l~l 2^rWI©Jft«ia*ff5d:«fc^. »*W4:/5X 
. v**{t:ffi$ffl^Tt)|W)«lcD5a*^#6n-5o fife. H 

y^->3 >H6 2 2 CBB?L«*»fiKbT*^T I b«fc 

[0 0 5 5] tiW^ft^fE«gil6 2 

' -3*«I1 Mm©JSSfc:»J«-r* (0 8 (D) ) . WHW 
flg-hLTte, #U-r$F, 7?UJk #1)751*, #U 
-fSFT'SK, BCB (A>'/y?Dyf» 

So fife, *^hj«, ±i£b&»^®«-«ttKR^«« 

tf«M5F*m», 3 0 0tt«LTMn. 

[0 0 5 6] ^E*6»K6 2 3 Stf/Vy 

3>I6 2 2iCV-7. • FU"f >IE8S6 2 1 Kjg-r3M 
7LBB6 2 4S»J«U IflS6 2 5^Mn (0 8 

(D, E) ) . wmW.M6 2 5fi. 3iiS!«cA^SS 

(I TO) R6110 nmOffSfcX^y^ffiTJgrit-r 

[0 0 5 7] UTB*«K:tt. g*W6 2 7(»B 
W£?«ffiLOC>. nft*JHTFTT)iSI^TFT 
ffi*6 2 6*J»J«3n, 

[0 0 5 8] ftfe, *H!fi#STtt^b**»^fcA«, IS 
SI->'J3>16 0 6 t, iiao*ffi€ffl^TLDDi 
^SMlTfciK fife, #BS*ffl#tCfe^T, LDD 
{£iSS^HEtlM« (Light-Doped-Drainffi 

#S£fflV>T, h«*S:»fi)cUTt)«tl». ft 

fe, *BJffl#(Cfe^T. *7t7Ki«t(l y-F« 

T. 

[0 0 5 9] 2 ] **JfiWT?»4, 1 Tf£« 

mt£olZ, 0 8 (E) ©«<§©S1£{C*fL, £|n)R9 
0 lZBtfLfZ. *HJfi«TttElftl»tbT3l?'J'f 5 F 



(7) 

/<? 

^119 0 4^, -5-LTEIb]R9 0 3 *»riE-r*. ft 
fe, WlRiaKKtt^BKjCUT*^-^^;^— <>asK 

[0 0 6 01 ElMt£»j£Lfcffc. ?\i>?MW$:ML 
TiSft^****— /£©Xl^;UF££ftoTE|Rrr-5 

r«. *&fctt&»©«fi*m*^n«&l*. -©£ 

[0 0 6 1] &£. ^©TJf-f^N'Jf^S^a 
*&S©i*J**. BlOOftaHSffl^TffiWt*. 

#57.*«6 0 0±KJBj*SnfcB*«l 0 0 1 
<h, y-hflMHMfrEJg&l 0 0 3 £. 7 s -* (7-*) 
20 fi^gg»!)(ElSS 1 0 0 2 TllWtSftS. F T 1 0 0 

8linftWiTFTl?*0, mmizmi 6ft5Bi 

H»ttCMosH»*aM6tLT«u«snTi»<6. y- 

F«^<H&IIIJ& 1 0 0 3 £, x-^M^e»0» 1 0 0 

2 tt-tn-eny- feis 6 1 4 «t y — * • f u-f >seh 

6 2 1 (V TH^gei 0 0 1 KSl«3nT 
«r»«. FPC1 0 04A^Sn&A*Sf 10 

0 5*&mSK0AffiftW?£T®ftttB«l 0 0 
6. 1 0 0 7*i|gttenT^S. 
[0 0 6 2] ftfe, *^Jfi«|tt. ^J60!ll tiSfcifi* 

30 cij&Jwrtrr?**. 

[0 0 6 3] [&MM3]:*&lt0!lTtt. *3BWtffl«r»T 
el (ii/j Fn;u$*-fc>X) S^8fi£f£§SL7i0ij 

KltJ^iTttWr*. ftfe, 01 1 «*^BJ!cDELa^g 
KDIIIT*^^, 01 2tt^-©$rB0T-;&& < , 
[0 0 6 4] 011, 12 (Cfet^T, 4 0 0 1 ttS«, 
4 0 0 2 teBStgB. 4 0 0 3 ttV— ^fll^K»HI6. 4 

o o 4«y-h«^KibiHi8&T*p, -€-n-en©^»iHi 

S&tt&ilfflE&U 0 0 5SSTFP C (7U*'>^U 
>M*— *yh) 4 0 0 6CMf), nBB*S^t»«S 

40 n-5. 

[0 0 6 5] ,L©i#> BSISB4 0 0 2. y-Xfl#g& 
iilElS§4 0 0 3 RZ/y- F {f ^!B»J[H|2& 4 0 0 4£ffltr 
£o\ZLT% 1 y-JW4 10 1, *A'-M4 10 2, 
^E««4 1 0 3»tf*2 v- W4 1 0 4i»R^e.ftT 

[0 0 6 6] 0 1 2«, 011 £A-A'TH2J#rL/t»r 
ffi0tCffiS L. 1S4 0 0 1 «©±('V-7.fI^^IijHI?S 
4 0 0 3\ZS£nZ>mW)TFT (fib, i^T^n^^ 
^;i-SyTFT<hp9 1 ^^;^TFT50*tT^-5) 4 
so 2 0 1 St>'®^^4 0 0 2 K£*n*H*T F T (ffl 
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UT<A-S>) 4 2 0 2A«Stlt^?». 
[0 0 6 7 ] **Jg^JT(i, *fSM©#**^«ifiSffl 
^TI$TFT4 2 0 2«$n5. -fftfe^, Bsli 
TFT4 2 0 2C«B8 (E) 1 1^ UHfiOT F TjWS 

[0 0 6 8] IM&T F T 4 2 0 1 StMSSiiT F T 4 2 0 

2<D±.t\mmttn-eti.2>mmmmm wmtm) 43 

0 l#J&fi)c3ft, ^0±l:ifTFT4 2O2©V-7 

• km >m®<D~ -%t.n%mz&m-?z>mmn®.4 3 

0 2«f!ESn5. H*««4 3 0 2 tUT«tt*H» 

[0 0 6 9] LT- HaHttsM 3 0 2 ©±K«*feftlgl 
4 3 0 3*<»J«Sn, *fiftMt4 3 0 3ttB**&4 3 0 

T. M1I4 3 0 2©_L{C«EL1I4 3 0 4t>Wl&$ 
n-5. ELI4 3 0 4li'^»OtiEL«W*ftli*i 

[0 0 7 0] EL14 3 0 4©f MttftflWgffiS 
fflUfttf&l^. EL«©#|jftttIE?L&AJi, IE7L 

[0 0 7 1 ] ELI4 3 0 4©±(C«ii7 , ettS: ; ftt-rS« 

5&SI&K4 3 0 5*«»J*Sn*. ii4 3 0 5 

tELl4 3 0 4(D^ffi(C?¥li-r^>7K^^^*ttffi^Sf 

^BiT^75\ eli4 3 o 4^mm^tzit^H7,nm 

gtML, li^l:«!n^tai^$il4 3 0 
[0 0 7-2] ^LTItffi4 3 0 5^4 3 0 6t*^n5 

«*k:*nT«ttEi»4 o o 5izmn.mzmmznz>. 

*g^SEIS4 0 0 5«&ffi4 3 0 5 !Cfrr5£tf>ttJE£#;L& 
fc»<OE*T?*0. SJMttt*r»4 3 0 7^LTFPC 
4 0 0 6t«MWfCS§^$n5. 

[0 0 7 3] jy,±(Dcfc ^ C bT, jSfStmH 4 3 0 2, E 
L«4 3 0 4&tfBfffi4 3 0 5 E LX?ftt»j£ 

Sn§. CCDELffll il->-M4 10 1Ci'3 
TS«4 0 0 1 tM0^toSn/S:*A— *J4 10 2 TI 
*n, *»»4 1 0 3l:±D8A$nT^5. 

[0 0 7 4] *Wm9\Z&\,*T. EL^f (fgft 

am (mmtmm) ibiceli 



(8) 

[0 0 7 5] *A— «4 1 0 2 £ LTI1 #-57>1£, & 

RP (Fiberglass Reinforced 
Plastics)*, PVF (#U t*-;U7^^-^-r 

fc. A*-f P V F 7 ^ ;IA^7^ 7-7 

4 )l2±X-&/vtm&<Dzs-h*m^Z>Z\£hT°%Z>o 
[0 0 7 6] fll, EL»^MSt^WA 

-ttm\zfafr?m&iz\tx^-w\zmw-vtenritfti.c> 
20 x^5 L ;u7>r;i'A*7 v ctt7^u;i'7w , ;uA©«j;5^siq 

[0077] ^a»4 i o 3 tLTitmnmmt 
mws$.rz\zmmfcwm&m^zz.£wz, pvc 

U D J'f H) . #U>f5H, 

->»ffi. -> 'J 3 PVB (#UkWf 7 
;U) StttEVA (X.^U>\^-)U7-ty L -b) 
5Ci««T*4. '©;£«** 4 1 0 3 ©rtg&KKStt^ 
K UfftiKttlHtA'UtfA) £!8:ttT:j3< tEL$f 

©&fc£»ifM-i?#5. 

30 [0 0 7 8] Sfc', *«tf4 10 3Ott:^-1rS$ 

M&Tmzx^— v-smzo&mfti&htz^z z tifium 

mASttftf *rW77li£LTIS«4 3 0 5±(cmig 

[0 0 7 9] mmm^4 0 0 5tt*tH4*m4 3 

0 7 Sjl-UFP C 4 0 0 6 ICtt^CWlC^Sn*. f£ 
^KH4 0 0 5teiB^§g|$4 0 0 2, V-X«^sB«iIhIBS 
4 0 0 3KtXy- hfg^-6ESft(mSS4 0 0 4{Cjten-5)fl 
40 ^^FPC4 0 0 61:£A, F P C 4 0 0 6 Kl<£ D 

msstnmMzmmznzo 

[0 0 8 0] $.tz, #*J£#JT«!f5 1 ->-;W4 101 

©SMSUS^FPC4 o 0 6©-a$£g5<k5t;:g!2 v 

-M4 1 0 4£M!tt, EL*-?*«jKM»cnia^e»jS 
Wr««i6£*oT^*. I^LTil 2©8lrE«fjg£ 

[0 0 8 1 ] ^i3. *^ig^J«, *SS^J 1 71S*JfiW 2 
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[0082] mmm4]*mffiMT'te. h7>^^o 

[0 0 8 33 0 1 4£*HT, 1 9 1 Ote*feg^ffi£W 
"f •5S«T&-2>- M19 1 OKU #^7.S«^>63$ 
S*^^ffl^^)^<h^ai5fe^>o S«l 9 1 OitCHiift 
11 9 0 6tfmtf*>tlZ. ft*. aEJtRl 9 0 611 * 
>^;W (T a) , ^> (T i ) , ^EU r/x> (M 

o) . zyy^j-y (w) . ?da (cr) , ->un> 

[0 0 8 43 #^T\ ftfcK 1 9 0 6 ±K, ^-^K 

1 9 1 1 flatten, K$--»&*ii8 1 9 1 i±k, 
*H9o 7#«w-e>na. ft*. *hss^jt«. ss- 

l&RR 191 It UTBMbS^ U a »S£ 3 0 0 n m©/P 
SCMLL £7c. «#11 9 0 7ll 

[0 0 8 5 3 9 0 7±\Z<y-h&m 

mi 9 1 2*ttstte.n-5. ^-tx. y-h<fi»mi 9 1 

2 ±tc«. y- h*^ 1908 t#»iH^ 1909 mm 
ttsn*. ft*. *njg^ji:*^T, mytmi 9 0 6 

¥«#JK 1 9 0 7 t, ®mmk 1 9 0 9 <h©Jtfto 
[0 0 8 6 3 1 9 1 3 tt*-it6«U«T»*. #HSS0<JT 

n iriiii 9 1 3tuift'>'j3>«sML 

St. *-LT. y-hlMUBl 9 1 2R«IB-*B*I«1 9 

l z\z\*n>$tr b-fc-frtiimfcZn, y-xEi»i9 
1 7 Rtf h* K >SH^I 19 18 a*Rtt&*is. 

[00873 191 4«as=*e*iK-ca*. *mmwv 

H $Hi£ftliftl 9 1 3tLTmti/V3>m*Wf&ls 

it. 'mE.mmmi 9 1 3±icn ^mm^m^xm 

Ml 9 1 6(1 Stt©fffl5:ffl^TM$n, K5> 

v 7s 5 * jgjt-r -a «s#e * *t -5 . 

[00883 1920 «fflGSSg|i:llT&£. #t^T, W, 

=m®M\ 9 1 4&tf$iza%ftKi 9 2 0tcn>^i7 h 

*-;u^sK$n. H^mffii 9 1 9#i8:tte>tt£. 

[0 0 8 9 3 El 1 4 H^T J; 5 £, H*tt® 1919 
(4. KH>E«1 9 1 8t«gWC«a3nTt>5. 

ft*. *^ss^jtc*^T«. jasmin 9i9d Hi/ 

-f >B»1 9 1 8t»K*ftT^4#. #5S9JttcnK: 
EJ£Sni\ V-XH81 9 1 7iii$nx^TfcJ: 

ft*. iMicsaisnft v-7**stf k 

[0 0 9 03 1 9 0 1 teSBfaSiTifcSo *HJ£^JT«E 
AMI 9 0 1 <bLT#"M 5 h*lg£ffi^fc. £7c. 
Sfi 1 9 0 5 tC(l SHillttllftTttAttS 1 9 0 4 <h. 
SEA®! 1 9 0 3 *Wf8LtZ>. ft*. *tAS« 1 9 0 5 \Z 
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[0 0 9 1 ] EiaiRl 9 0 3S:»)Slfcftl:tt, 5k'> 

otsbat si^c-r s. fbt. wmmtmmm&tf 

©MfcSciil 9 0 2££AU itltftJ (HS-S-T) \Z& 
10 oT^tC^±-T-5. MHO 2«4>»©«a«»* 
ffll^fttf&H. Z.<D£o\ZLTm 1 4(C^-TTi7^-C 7* 

[00923 ft*. *mmmt. mmmmm^mm 
tea ca*^fct4 n t a^Arr?* s. 

[0 0 9 3 3 mmM5]*mJl<DT>7 7-j7^b>) ?X 
*. -E-©J;pft«mS§*«i:LTH t^v 5 

To 

[0 0 9 43 HI 1 3 (A) tt«#«SST* 0 . *{*20 
0 1. #^ttl7j^2 0 0 2, ^A73S$2 0 0 3, Wf. 
W>2 0 0 4, mi^X^y^2 0 0 5. 7>5^2 0 0 6 

so Btt**«2 0 0 4Hffl^*Ct3&«T?**. 

[0 0 9 5 3 il 3 (B) ttlf7***/7T*t). 
2 10 1. 2 10 2, §^A73g|5 2103. £fls 

X-f7f2 104, Ayf'J- 2 1 0 5, S^gB2 1 0 

[0 0 9 6 3 HI 3 (C) (i ; 6A - 'r;Ua>erL-^ (^E 
— b*;l/rJ>tfa — ^) T^D. *#2 2 0 1, 77^5gE 
2 2 0 2. S#^2 2 0 3, *^yf2 2 0 4. ^ 
^gK2 2 0 5T$§JE£3n&o *Ki07^f ^^7h'J 
40 {7 7>m&7F.mWlZ&7sk%l2 2 0 5 Cffl^*rt*«T€f 

So 

[00973 ii 3 (d> tea'-^Mmy-fxyv-r T 

$ 0 , 2 3 0 1. 2 3 0 2. 2 3 0 

3T*mi&2ft2><, *»7^T^-7'7hy^7i«S 
S«(iS^g|5 2 3 0 2(Cffl^S^<h^*T*?>„ 

[0 0 9 8 3 01 3 (E) a'J77 J Dyi^5'- C7*D 
yi?-/3>TV) **2 4 0 1, t^M 2 4 0 

2. «S>g^gB2 4 0 3. <ffl7te-A7.yj 2 4 
04. 'j7l/^^-2 40 5, 2 4 0 6. X^'J — >2 
so 4 0 7T*^fi£$n^. *%HJ«ftSS^SB2 4 0 3(C 
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